Caffeine-induced radiosensitization is independent of nonhomologous end joining of DNA double-strand breaks.
After exposure to ionizing radiation, proliferating cells actively slow down progression through the cell cycle through the activation of checkpoints to provide time for repair. Two major complementary DNA double-strand break (DSB) repair pathways exist in mammalian cells, homologous recombination repair (HRR) and nonhomologous end joining (NHEJ). The relationship between checkpoint activation and these two types of DNA DSB repair pathways is not clear. Caffeine, as a nonspecific inhibitor of ATM and ATR, abolishes multi-checkpoint responses and sensitizes cells to radiation-induced killing. However, it remains unknown which DNA repair process, NHEJ or HRR, or both, is affected by caffeine-abolished checkpoint responses. We report here that caffeine abolishes the radiation-induced G(2)-phase checkpoint and efficiently sensitizes both NHEJ-proficient and NHEJ-deficient mammalian cells to radiation-induced killing without affecting NHEJ. Our results indicate that caffeine-induced radiosensitization occurs by affecting an NHEJ-independent process, possibly HRR.